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DISPLAY HOUSING FOR COMPUTING DEVICE 

This application claims the benefit oi U.S. Provisional Applica.on Ho^ 
eo/n4,OS., entitled -OiSPLAV HOUSING PO. COMPUTiHC OEV,C , ana 

filed on May ,4, ,999, the disclosure of which is incorporated here.n by 

elce fo al, purposes. This application is also related to U.S. Applica on 
f M,y.OUt.No.:APLtP,97, entitled "HOUSING FOR A 



COMPUTING DEVICE", filed 
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1 Field of the Invention 

The present invention relates generally to computer system and, more 
particulady, to improved features for housings of computer systems. 

2 Description of the Related Art 

A„ computing devices, including portable computers and desktop 
computers, have housings that enclose the components and circuity o the 
ol uting dev,ces. Various design d.fficulties are presented as these housing 
e^ ore compact. These design difficul.,es are particularly acute for porta le 
omputers v.here a lot of components are required to fi, in sma areas. The 

decorative features. 

Thus, there is a need for improved housings for computing devices. 

Broadly speaking, the invention relates ,o an improved housing for a 
computing device. The .mproved housing can have one o, more of the 
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A fmx aspect of .he invention pettain. ,0 a con^puter housing 
r :::::: oth^^ can . ,„..ina.e. .,ns ,:.h. tto. the 

. A .rondasoect of the invention pertains to a 
,,.s,ae o, a -^^^J^-^Z..^ w,.h,n a .,sp,av ho.in. 

:r::or::::inpe:,nstoacon,p.^ 

. ^ a.oect of the invention pertains to a stiffener for a 

:::;:z:;sr.::i.hen^ 

r A fifth aspect of the invention pertains to illun^ina.ion of design 

~ n.,ngnght,ton,.hehac.,aeofa.sp,a.paneh..^ 

spec, o, .he invention penains .o a lid fot a co.p.ing device, such as a 
portable con.pu.er, tha. is provided wi.h a translucen. hous.ng. 

The ,nven.ion can be in^plemented in numerous ways, tnclud.ng as an 
apparatus a device, a .e.hod, and a computer s.stenr. Severa, e.bc.,n.ents of 
invention are discussed below. 

AS a display apparatus, one e.bodi.ent of .he invention inCudes. h^ 

:,;=r;— ^^^^ 

panei fron, being visible through the substantia, po.tons of sa,d houstng 
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translucent. 
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AS a display apparatus, another en,bod,n.e„. of .he inven.ion includes: a 
.ousin substaValpodionsofsa,dhousingbe.ng.rans,uc..ag^^ 

provided within said housing, said ligh, panel produces l,gh. ^^P' ^ 

and a cosn.e,ic shield provided between said housrng and sa,d light 
:::::;o :a:::d Ught panel fro. bemg .sible through the substantial ponions 
of said housing being translucent. 

AS a method for illuminating a predetermined design in a translucent 
bousing using reflected Irght, one embodimen. of .he inven.ion includes-. 
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.,ir shield using a reflecting surface; and passing a p 
,.e cosn,„c s .e,d g ^^^^^ ^^^^^^^ 

reflected light from the reflecting corresponding 
..,eld havrng the predeterntined design and then ^ ug 

portion of the housing adiacent the opening in 

Intinatmg the predeterntined design in the translucent housing. 

I J- ^r^t of thp invention includes: a 

u Afr. thp base portion with said ninge, 
porfion being attached to the has p ^^^^^^^ ^, 

::::f;:::::=^^^^^^^ 

.sadispia. apparatus, onee^hodintent of the— ^^^^ 

, panel display that e.its light in a forward direction an " ^, 

u^il for nrovidine a housing for at least a redi y 
active; and an = e J ^ ^ portion through 

said display appar tu. a d ou. ^^^^ ^^^^^^^ ^^^^ 

::::::::::: P::-W ina.ing.hetransparen.porfionwhensa,d 

70 flat panel display is active. 
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coupled ,oge,her for. sa,d co.pu.e, housing; a s,i«ener, said s.,.fene. being 
Zsed b -ween said «rs, n,en,be, and said second .e.ber of said co.pu.e, 
l:s,ng, said sfiffene- be.ng configured .o subs.an.iai. f. an unused po.on of 
,He vo,un,e be.ween said firs, .e.ber and said second .e.ber where,n .be 
oufer surfaces of said s.iffener respeCvely conforn. .o ,be inner surfaces o, 
first and second member. 

M a computer system, one embodiment o, the invention includes: an 
antenna, said antenna being configured to transmrt or recerve signals.^nd a 
computer bousing, said computer bous.ng being configured to enc ose sa,d 
ante na sucb tbat said antenna is entirely contained internal to sa,d compu er 

baving to extend any porfion of said antenna outside said computer bous.ng. 

AS an antenna device fo, transmitting and receiving RF for use by a 
computer, one embodiment of.be invention includes: an antenna cable baving 

Ld second conductors; an outer conductor, said outer conductor be.ng 
eperatively coupled to said second conductor of said antenna cab e; an mner 
conductor, said inner conductor being operatively coupled to sa,d firs, 
conducor of said an.enna cable; and an antenna bousing, sa,d antenna bous.ng 
being disposed around tbe outer periphery of said outer conductor and sa,d 
„ inne! conductor, and wherein said antenna bous.ng maintains a fixed separat,on 
between said outer conducor and said an.enna cable. 

0,ber aspecs and advan.ages of the invention will become apparent 
„om tbe following detailed description, taken in conjunction with the 
accompanying drawings, illustrating by way of example tbe princples of the 
25 invention. 
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ERIEFmS£RiPIiQNLQFT±lLmA^^ 

The invention, together with further advantages thereof, may best be 
understood by reference to the following descnption taken in conjunction w.th 
the accompanying drawings in which: 

FIG. 1 is a perspective diagram of a portable computer; 
F,G. 2 illustrates a display apparatus according to one embodiment of the 
invention; 

F,G. 3A is a diagram of an EMI shield according to one embodiment of 

the invention; 

FIG. 3B is a diagram of a cosmetic shield according ,o one embodiment 

of the invention; 

FIG. 4 is a diagram of a symbol illumination system according to one 
embodiment of the invention; 

FIG. 5 is a flow diagram of design illumination processing according to 
15 one embodiment of the invention; 

FIG. 6A is a top view of a suspended frame according to one 
embodiment of the invention; 

FIG. 6B is a right side view of the suspended frame; 
FIG. 7 is a view of a partial housing assembly according to one 
20 embodiment of the invention; 

FIG. 8 is an internal view of a Liquid Costal Display (LCD) display 
housing for a computer; 

FIG. 9 is a diagram of an antenna according to one embodiment of the 

invention; 

FIGS. 10A and lOB are cross-sectional drawings of a antenna pole 
according to one suitable embodiment; 

tv,,.:.! Hi;4Pnm of a conventional computer housing 
FIG. 1 1 A is a cross-sectional diagram oi a cunv 

exhibiting excessive amounts of flexibility; 
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FIG. 1 1 B is a cross-sectional diagram of the cor^puter housing that 
includes a series of ridges (or inserts); 

FIG. 1 2 is a diagram of a computer housing according to one 
embodiment of the invention; 

FIG. 13 is a broken perspective view of a LCD display screen housing 
according to one embodiment of the invention; 

FIG. 14A is a cross-sectional diagram of a display apparatus according to 
one embodiment of the invention; 

FIG. 14B is a cross-sectional diagram of a display apparatus according to 
10 one embodiment of the invention; 

FIG. 14C is a cross-sectional diagram of a display apparatus according to 
one embodiment of the invention; and 

FIG. 14D is a cross-sectional diagram of a display apparatus according to 
one embodiment of the invention. 
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DEIAILEQJlESCRlPIlQfcLQLI^^ 

The invention pertains to an improved housing for a computing device. 
More particularly, a first aspect of the invention pertains to a computer housmg 
having a logo or other symbol that can be illuminated using light from the 
backside of a display panel. A second aspect of the invention pertains to a 
suspended frame is able to support a display panel within a display housmg. A 
third aspect of the invention pertains to a computing device provided w.th an 
internal antenna. A fourth aspect of the invention pertains to a stiffener for a 
computer housing so as to increase the rigidity and strength of the computer 
housing A fifth aspect of the invention pertains to illumination of des,gn 
elements or features using light from the backside of a display panel. A sixth 
aspect of the invention pertains to a lid for a computing device, such as a 
portable computer, that is provided with a translucent housing. 
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Embodiment of ,he invention are discussed below with reference ,o 
FIGS 1 14D However, .hose sk.lled in ,he an will readily appreciate tha, .be 
derailed descr.p.ion given herein w,th respect to tbese figures is for explanato^ 
purposes as the invention extends beyond tbese limited embodiments. 

FIC 1 is a perspectrve diagram of a portable computer , 00. The portable 
computer ,00 Includes a base ,02 and a lid ,04. The base ,02 houses 
internally various integrated circuit chips and other circuitry to provide 
computmg operations for the potable computer ,00. The integrated crcu. 
ch,ps and other circu.try include a microprocessor, Read-Only Memo^ (ROM,, 
Random-Access Memo^ (RAM,, a disk dr,ve, a battel, and various input^outpu. 
a/o, support Circuity. The base ,02 also mcludes a keyboard ,06 that allows a 
user of the portable computer ,00 to enter alphanumeric data. The base ,0 
also includes a track pad 108 and associated buttons „0 and „ 2. The track 
pad ,08 is an input device for the podable computer ,00 and generally 
represents an input pointer device. The associated buttons „0 and ,12 allow a 
user to make a selection with respect to a graphical user interface. Addit.onally, 
the base ,02 includes a power switch , ,4 and miscellaneous switches „6. 
7 The lid , 04 is coupled ,o the base , 02 by way of a hmge mechanism (not 
shown). AS such, the lid ,04 can rotate into an open position or a closed 
positron with respect to the base ,02. As illustrated in FIG. 1, the lid ,04 is in 
the open position. The lid ,04 contains a light emitting diode (LCD) d.splay 
8 The LCD display „ 8 is visible to a user of the portable computer , 00 
when the lid ,04 is in the open position, such as Illustrated In FIC. ,. The LCD 
display „ 8 is surrounded a, a peripheral region by a bezel , 20 that se.es to 
, support the LCD d,splay „ 8 in its assembled position within the lid ,04. W en 
the lid ,04 is in a closed position, an outer surface , 22 of the lid ,04 is v,s,ble 
but the LCD display „8 and the bezel , 20 are no longer visible to the user. 

According to a first aspect of the invention, a logo or other symbol 
provided on a housmg can be illuminated using light from the backside of a 
,0 LCD panel. The light can be direct, reflected, or both. The illumination ,s 
provided by use of otherwise wasted light. 
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,C 2 i,lust,a,« a display apparatus 200 accord.g to one e.bod,.en, 
, .He :ven„on. T.e d,sp,av appara,. 200 „..a.ed . nc. 2 .p.sen,s an 

assembly diagram fo, the display apparatus 200. 

The d,splay apparatus 200 includes a translucent housmg 202. The 

/ ■ , 202 has an outer surface 204 and an inner surface 206. In 
,„nslucent housmg 202 has an o ^^^^ ^^^^^^^^ 

- Implementation, the translucent ^^^^^ ^^^^^^ ,^ 

riice. hou:;. 202. .e cosm^ic sh,eid 20s 

r or! clea 00. for the translucent housing 202 when viewed 
p„vides a un,.orm, c^an ^^^^^^^^^ ^^^^^^ 

internal components to .he d.splay apparatus 200. susp 
connected to the translucent housing 202 a, the inner surfac 206. he 
Zended frame 2,0 typlcaily affi.es ,tse,f w,.h respe. to the t.n.^^^^^^^^ ^ 
.ousmg 202 at the periphe. C the .r-u^n. ^^ ^^^^^^^^ 
- he Placed w.thin ^^^^^ . . . a metal sheet have a 
.0 and -^--^^^Z ,,,,, „e suspended frame 2f 0. 
nlurality of holes. A LCU panel ^ ■ . . , .h. I rn 

u Hed frame 210 operates to secure the position of .he LCD 

Hence, the suspended frame 2, u p . ^ jMI shield 212 

panel 214 with respect to the translucent housing 202. The EM 
Tes to h.oc. emissions from at leas, the haCside of the - - - 

Tell 2,6 provides a border around the edge of .he fron.-side of the LCD pane 
:r4 Ld tvpicaily anaches to a penphera, region o, the translucent housing 202. 
,0. 3A is a diagram o, an EM, shield 300 according to one en^bodiment 

. The EMI shield 300 represents an embodiment of the EMI 
o, .be invention. The EM sh ^^^^^^^ ^ 

.Hield 2, 2 illus,ra.ed in EIC. 2. T e ^^^^ ^^^^^^^^ 

302 which are .ypically provided ,n a pred ^^^^ ^^^^^ 

Even .hough the EMI shield 300 includes a plurality 
Even tno g .^^^ ,^ ^^^^^ 

adjacent to one side o, a ^^D P^ apparatus due to .he bac.-side of .he 

Te::! holes, in EIC. 3. the solid region 304 is in the form of a symbol or 
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a con^panv logo, such as an apple which is ,he company logo o. Apple 
computer, inc. In general, .he solid region 304 provides a refleCon area ,ha, 
...iiJed .o provide sy.bo, rliu.ina.ion as d.scussed in derail below. However, 
. should be noted ,ha. ,he sol.d reg.on 304 need no, have .he same shape or 
configuration as ,he symbol ,o be ,l,un.,na.ed. For example, .he so,, regron 
304 illus.ra.ed ,n FIG. 3A could be a s.uare reg.on ,ha. is a. leas, as large as .he 
symbol to be illuminated. 

FIC 3B is a diagram of a cosme,ic shield 306 according <o one 
embodimen. of .he inven.ron. The cosme.ic shield 306 can be '--^ = 
yar,e.y of .a.erials. For example, in one implemen.a.ion, cosmehc shreld 306 
. a .hin shee. of alum,num. O.her sui.able materials for .he cosmehc sbreld 06 

variety of different colors or multiple colors. Although .he — c s ,e Id 06 
generally reflects light incident from .he LCD panel, .he cosme.ic shreld 306 
!,so include an opening 308. The opening 308 corresponds to .he symbol ,o be 
i„umina.ed. The opening 308 provides an outlet for some of the ligh. bemg 
reflected from .he solid region 304 of .he EMI shield 300 .owards .he cosme c 
shield 306. Accordingly, .he ligh. passing .hrough the opening 308 ,llum,na.es 
the logo or other symbol. 

FIG 4 is a diagram of a symbol illumina.ion sys.em 400 according ,o one 
embodiment of.be inven.ion. The symbol lllumma.ion sys.em 400 opera,es .o 
i„umina,e a symbol a, a translucent portion of a housing using light provrded by 
a display panel. The symbol lllumlnatron system 400 explains how a symbo ,s 
Lm-nated by a display appara.us, such as .he display apparatus 200 rllus.rated 
,n FIG. 2, according to one embodiment of the inventron. 

The symbol illumination system 400 includes a LCD panel 402. The 
LCD panel 402 emits light m a primal direcion 404 as well as in a seconda.- 
direction 406. The primal d.ection 404 ,s associated with the direction 

,„ .be compu,er to which the LCD panel 402 is assoca.ed, .ypically views a 
" display screen from .be viewing side of .he LCD panel 402. The seconda^ 
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direction 406 represents light being emitted from the back-side of the LCD panel 
402 towards the housing which supports the LCD panel 402. Generally, the 
second direction 406 is opposite the primary direction. The light being emitted 
in the secondary direction 406 then interacts with an EMI shield 408. The EMI 
shield 408 includes a plurality of holes through which light may pass. As an 
example, the EMI shield 408 can be constructed such as the EMI shield 300 
illustrated in FIG. 3A. in any case, when the light emitted in the secondary 
direction 406 strikes the EMI shield 408 at one of the respective holes within the 
EMI shield 408, then such light 41 2 can pass through the EMI shield 408. On 
the other hand, the light emitted in the secondary direction that does not strike 
the EMI shield 408 at a hole (but instead a solid region), such light 410 is 
reflected back toward the LCD panel 402. 

The light 41 2 that does pass through the EMI shield 408 next impinges 
upon a cosmetic shield 414. The light 412 striking the cosmetic shield 414 is 
reflected from the cosmetic shield 414 back towards the EMI shield 408 as 
reflected light 416. Thereafter, a portion of the reflected light 416 that reflects 
back to a solid region 41 7 (e.g., solid region 304) of the EMI shield 408 is then 
again reflected back from the solid region 41 7 of the EMI shield 408 towards the 
cosmetic shield 414 as twice reflected light 418. At least a portion of the twice 
reflected light 418 is directed to an opening 420 in the cosmetic shield 414. 
The portion of the twice reflected light passing through the opening 420 then 
passes through a translucent housing 422 to produce an illuminated image 424 
at an outer surface of the translucent housing 422. More particularly, the 
opening 420 within the cosmetic shield 414 is configured in accordance with an 
image of the symbol to be illuminated. For example, when the opening 420 is 
formed such as the opening 308 in the cosmetic shield 306 illustrated in FIG. 
3B, the illuminated image 424 at the outer surface of the translucent housing 
422 would correspond to an illuminated apple symbol. However, as noted 
above, any graphic or symbol can be illuminated in this manner. 
, FIG. 5 is a flow diagram of design illumination processing 500 according 

to one embodiment of the invention. The design illumination processing 500 is, 
for example, performed by a symbol illumination system, such as the symbol 
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illumination system 400 illustrated in FIG. 4. Typically, the symbol illumination 
system would be provided on an electronic device having a display panel for 
displaying information to a user. The design illumination processing 500 
enables a design (e.g., symbol, logo or other graphic) on a back surface of a 
housing for the display panel of the electronic device to be illuminated using 
reflected light from the light panel. 

The design illumination processing 500 begins by emitting 502 light from 
a light panel in first and second directions. Typically, the first direction is a 
primary direction in which light is emitted from the light panel, and the second 
direction is a secondary in which light is also emitted. Typically, the amount of 
light emitted in the second direction is substantially less than the amount of light 
emitted in the first direction. Often, the light emitted in the second direction is a 
side-effect not normally desired (i.e., a side-effect) but such light is utilized by 
the invention. 

,5 Next, a portion of the light emitted in the second direction from the light 

panel is reflected 504 from a cosmetic shield. In other words, the light emitted 
in the second direction is reflected back in substantially the first direction by the 
cosmetic shield. Typically, the cosmetic shield reflects most of the light striking 
its surface, but some of the light can also be absorbed. 

20 Then, a portion of the light reflected from the cosmetic shield is reflected 

506 back towards the cosmetic shield using a reflecting surface. The reflecting 
surface can be provided in a number of ways, including as a reflecting material 
provided on a portion of a back surface of the light panel or an intermediate 
reflecting region provided between the cosmetic shield and the back surface of 

25 light panel. Examples of an intermediate reflecting region are the solid region 
304 of the EMI shield 300 in FIG. 3A or the solid region 41 7 of the EMI shield 
408 illustrated in FIG. 4. 

Thereafter, a portion of the reflected light from the reflecting surface is 
passed 508 through an opening in the cosmetic shield having a predetermined 
30 design and then through a corresponding portion of an adjacent housing. In 
other words, light reflected from the cosmetic shield back to the reflecting 
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surface then back again towards the cosmetic shield will eventually have a 
portion thereof pass through the opening in the cosmetic shield. The opening m 
the cosmetic shield leads to a housing that is adjacent to the cosmetic shield. 
Also at least a portion of the housing adjacent the cosmetic shield is translucent. 
Consequently, the light passing through the opening in the cosmetic shield also 
then passes through a corresponding portion of the (translucent) housing that ,s 
adjacent to the opening in the cosmetic shield, thereby illuminating the 
predetermined design in the housing. Once the design is illuminated, the des.gn 
illumination processing 500 is then complete and ends. 

The design being illuminated is located adjacent the opening in the 
cosmetic shield. As noted above, the design can be provided in the translucent 
portion of the housing adjacent the opening in the cosmetic shield. The design 
could also be provided by a separate design piece of translucent matenal that ,s 
inserted and affixed within an opening in the (translucent or non-translucent) 
housing, in such case, the opening in the housing would be adjacent the 
opening in the cosmetic shield. Still further, a light pipe or light guide could 
direct the light to the design and thus not be adjacent the opening in the 
cosmetic shield. 

According to a second aspect of the invention, a suspended frame is able 
to support a LCD panel within a display housing with attachments being made at 
upper and lower peripheral surfaces. The suspended frame is particularly well 
suited for use with a translucent display housing. 

FIG. 6A is a top view of a suspended frame 600 according to one 
embodiment of the invention. FIG. 6B is a nght side view of the suspended 
frame 600. The suspended frame 600 illustrated in FIG. 6A and FIG. 6B 
represents one embodiment for the suspended frame 210 illustrated in FIG. 2. 

The suspended frame 600 includes an outer periphery 602 and an inner 
periphery 604 that form the frame. However, the suspended frame 600 could 
alternatively be a sheet which would provider greater support at the additional 
0 manufacturing cost and additional weight. Typically, the suspended frame 600 
is a metal structure, such as sheet metal. The suspended frame 600 is used to 
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support a LCD panel, such as the LCD panel 214 illustrated in FIG. 2. The 
suspended frame 600 includes a left side 606, a right side 608, a top side 610, 
and a bottom side 61 2. The left side 606 and the right side 608 have side edges 
614 that extend outward at the outer periphery 602 of the left side 606 and the 
5 fight side 608. Additionally, the bottom side 612 includes a bottom edge 616 
that extends outward at the outer periphery 602 of the bottom side 61 2. In 
order to affix the LCD panel to the suspended frame 600, the suspended frame 
600 includes holes 618 at the left side 606 and the right side 608. The top side 
610 includes holes 620 and the bottom edge 616 includes holes 622. The holes 
10 620 and 622 are used to affix or mount with respect to the suspended frame 600 
as discussed below. 

The suspended frame 600 then in turn mounts to a housing. For 
example, the housing can be the translucent housing (lid) 202 illustrated in FIG. 
2. FIG. 7 is a view of a partial housing assembly 700 according to one 

15 embodiment of the invention. The partial housing assembly 700 illustrates the 
suspended frame 600 being affixed or attached to a housing 702. The housing 
702 includes an inner surface 704 and an outer surface 705. At the periphery of 
the inner surface 704, an outer lip 706 is formed. The outer lip 706 typically 
extends around the periphery of the translucent housing 702. At a bottom side 

20 of the outer lip 706 a plurality of holes 708 are provided through the outer lip 
706. The holes 708 through the bottom side of the outer lip 706 align with the 
holes 622 in the bottom edge 616 of the bottom side 612 of the suspended 
frame 600. By threading screws through the holes 708 and into the 
corresponding holes 622, the bottom side of the suspended frame 600 is affixed 

25 to the bottom side of the housing 702. The housing 702 also includes the 

plurality of tabs 71 0 at a top side of the housing 702. In one embodiment, the 
tabs 710 are constructed as part of the housing 702 and extend downward from 
the top side over the top side 61 0 of the suspended frame 600. The tabs 71 0 are 
used to affix or mount the top side 610 of the suspended frame 600 to the top 

30 side of the housing 702. Typically, screws would be threaded through openings 
712 in the tabs 710 and through the corresponding holes 620 in the top side 
610 of the suspended frame 600. It should be noted that in this embodiment. 
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the suspended frame 600 is coupled to the housing 702 only at the top side and 
at the bottonn side near the periphery. As such, when the housing 702 is 
translucent, the outer surface 705 of the translucent housing provides a smooth, 
uniform appearance (without having visual detractions due to large numbers of 
5 screws, etc) even though the suspended frame 600, as well as the LCD panel 
coupled thereto, are securely fastened to the translucent housing. 

Still further, the suspended frame 600 is connected to a base housing 
(e.g., base 102 of FIG. 1) through a hinge mechanism (not shown). The housing 
702 then, as noted above, attaches to the suspended frame 600. The LCD 

10 display (e.g., 214) attaches to the suspended frame 600. A bezel (e.g., bezel 

1 20) couples to the housing 702 or the suspended frame 600. Hence, when the 
lid (e.g., lid 104) is assembled, the bezel and the housing sandwiches the 
suspended frame 600 and the LCD display. Another advantage of the 
suspended frame 600 is then that the functional components within the lid are 

15 able to be easily serviced, tested or assembled because the bezel and housing 
can be removed while leaving the LCD display operable and attached to the 
suspended frame 600 (as well as the hinge mechanism). 

According to a third aspect of the invention, a portable computing device 
is provided with an internal antenna. In one embodiment, the antenna is 
20 internal to a computer housing (e.g., LCD display housing). 

FIG, 8 is an internal view of a LCD display housing 800 for a computer. 
The LCD display housing 800 has a housing 802. The housing 802 has an outer 
surface 804 and an inner surface 806. Affixed to the inner surface of the 
housing 802 is a LCD display 808. The peripheral portion of the LCD display 
25 808 and brackets used to affix the LCD display 808 to the inner surface 806 of 
the housing 802 can be cosmetically masked with a cosmetic frame 810. In one 
implementation, the cosmetic frame 81 0 is a thin sheet of aluminum. The 
cosmetic frame 810 is useful when the housing has translucent portions. 

The housing 802 is also configured to enclose an antenna. The inner 
30 surface 806 of the housing 802 is also provided with recesses 81 2 and 81 3 for 
receiving the antenna. In one implementation, the recesses 812 and 813 are 
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configured to coincide with the shape of the antenna device so that the assembly 
of the antenna device to the inner surface 806 of the housing 802 is performed 
with ease (and likely without any need to otherwise adhere or fasten). In most 
instances, the antenna device is disposed at the outer perimeter of the inner 
5 surface 806 of the housing 802. For RF interference reasons, it is desirable to 
place the antenna as far away from metal surfaces within the housing 802, 
namely, the LCD display 808 and the brackets used to affix the LCD display 808 
to the inner surface of the housing 802, Also, when the cosmetic shield 810 is 
provided and made of metal, it is also desirable to place the antenna as far from 

10 the cosmetic shield as practicable. Given the space constraints of the LCD 

display housing 800, the housing 802 generally conforms to the shape and size 
of the LCD display 808. However, to provide a separation gap 814, the housing 
802 is provided with sufficient area on sides 816 and 818. The recesses 810 are 
thus provided on the sides 816 and 818 spaced the separation gap 814 from the 

]5 nearest interfering metal surfaces. In one implementation, the separation gap 

814 is 1 2 mm, but such separation is dependent on the mass of metal in the LED 
display housing. 

FIG. 9 is a diagram of an antenna 900 according to one embodiment of 
the invention. The antenna 900 has a first antenna pole 902 and a second 

20 antenna pole 904. Both the first antenna pole 902 and the second antenna pole 
904 are connected to antenna cables 906 and 908. When the antenna 900 is 
attached to the housing 802, the first antenna pole 902 fits into the recess 81 2 
and the second antenna pole 904 fits into the recess 81 3. The antenna cable 
908 couples the first and second antenna poles 902 and 904 together. When 

25 the antenna 900 is attached to the housing 802, the antenna cable 908 fits into a 
groove 820 in an upper peripheral portion of the inner surface 806 of the 
housing 802 (see FIG. 8). The antenna cable 906 is provided between the LCD 
display 808 and the inner surface 806 of the housing 802 and serves to 
electrically couple the antenna 900 to the computing device. 

30 Although not shown in FIGs. 8 and 9, after the antenna 900 is attached to 

the housing 802, a bezel (not shown) is then attached to the housing 802 to 
provide a front surface to the housing 802. The attachment of the bezel serves 
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to complete the assembly of the housing 802. The attachment of the bezel can 
be facilitated by snaps 822 and 824 provided on the sides 81 6 and 818 
respectively. In one implementation, the bezel is translucent and covers the 
cosmetic shield 810 as well as the more peripheral portions of the housing 802. 
5 In such an implementation, the antenna 900 together with the recesses 81 2 and 
813, the groove 820 and the snaps 824 all provide a generally uniform design 
line within the housing. As such, even when the housing (at least the peripheral 
portion) is translucent, the antenna is largely unnoticeable to the untrained 
observer from the exterior of the housing. 

10 While the above embodiments refer to the use of a dipole antenna, a 

monopole antenna or other antenna designs could also be used. While the 
recesses and grooves in the inner surface of the housing serves to provide 
uniform design features in a translucent housing, if a non-translucent housing 
were used, such recesses and grooves would not be as important. It should also 

15 be noted that to provide a sufficient separation gap 814, the sides 816 and 818 
could be extended outward primarily only in the vicinity of the recesses 812 and 
81 3 as opposed to the entire length of the sides 816 and 818. 

The one or more antenna poles provided with the antenna can be formed 
in a variety of ways. FIGs. lOA and 10B are cross-sectional drawings of a 

20 antenna pole 1010 according to one suitable embodiment. The antenna pole 
1010 couples to a cable 1012 (e.g., coaxial cable) that has an inner conductor 
and an outer conductor (not shown). A dielectric material (not shown) is 
disposed between the inner conductor and the outer conductor. The antenna 
pole 1010 is used to transmit and receive information with respect to a 

25 computing device associated with the antenna pole 1010. Typically, the cable 
has a distal end coupled to a portion of the antenna pole 1010 and a proximal 
end coupled to a circuit board or related device (e.g., transceiver) of the 
computing device. In one implementation, the cable 1012 is a coaxial cable. 
However, in general, the cable 1012 can be any suitable wiring having two 

30 conductors. 
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In the embodiment shown in FIGs. 1 0A and 1 OB, the antenna pole 1010 
includes a first conductor 1014 that is operatively coupled to the outer 
conductor at the distal end of cable 101 2. The first conductor 1014 flares back 
around the outer peripheral surface of the cable 1012. In this manner, a 
5 substantial portion of first conductor 1014 is disposed around the outer 

periphery of the cable 101 2. In some situations, a gap 101 6 is formed between 
the inner peripheral surface of the first conductor 1014 and the outer peripheral 
surface of the cable 1012 (as shown in the cross section C-C of FIG. 1 OB). In 
one implementation, the first conductor 1014 flares back about 23 mm in 
10 length, and the gap 1016 is 0.3 to 0.4 mm. Typically, the first conductor 1014 is 
formed from a conductive metal (e.g., copper). Also, as shown in FIGs. 10A and 
lOB, the first conductor 1014 may be configured in two separate sections that 
are both flared back on opposite sides of the outer periphery of the cable 1012. 

The antenna pole 1010 also includes a second conductor 1018 that is 
15 operatively coupled to the inner conductor at the distal end of the cable 1 01 2. 
The second conductor 1018 extends outward away from the distal end of the 
inner conductor of the cable 1012, In one implementation, the second 
conductor 1018 is preferably about 23 mm from the distal end of the inner 
conductor 1018. Typically, the second conductor 1018 is formed from a 
20 conductive metal (e.g., copper). It should be noted that the first conductor 1014 
and the second conductor 1018 may be integrally formed with the respective 
conductors of the cable 1010. In other words, the first conductor 1014 could 
be a portion of the outer conductor of the cable 1 01 2, and the second conductor 
1018 could be a portion of the inner conductor of the cable 1012. 

25 The antenna pole 1010 has an antenna housing 1020 that is disposed 

around the first conductor 1014, the second conductor 1018, and a portion of 
the cable 101 2. The antenna housing 1020 can be formed from a wide range of 
materials. By way of example, the antenna housing 1020 can be made of 
polycarbonate. In one implementation, the outer peripheral surface of first 

30 conductor 1014 is adjacent to the inner peripheral surface of the antenna 

housing 1020. Additionally, in one embodiment, there can be a space 1022 
between the inner peripheral surface of the antenna housing 1020 and the outer 
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peripheral surface of second conductor 1018. In such an embodiment having 
the space 1022, the antenna housing 1020 can also include a second conductor 
support member 1024 to support the second conductor (as shown in cross 
section D-D of FIG. lOB). 

5 The antenna housing 1020 further includes a plurality of support 

members 1 026 for supporting the cable 1012 line inside the antenna housing (as 
shown in cross section B-B of FIG. lOB). The supporting members 1 026 can be 
separate pieces or integrally formed with the antenna housing 1020. 

The antenna housing 1020 can be formed as a two-piece construction, 
10 including a first housing member 1028 and a second housing member 1030. In 
this case, the supporting members 1026 can be integrally formed with the first 
and second housing members 1028 and 1030. As shown, at the cross section B- 
B of FIG. 1 OB, the supporting members 1026 not only support the cable 101 2 
inside the antenna housing 1020 but also properly space the conductors 1014 
15 apart from the cable 1020. With the two-piece construction, a first mating 
portion 1032 of the first housing member 1028 and a second mating portion 
1034 of the second housing member 1030 are structurally coupled and held 
together with shrink tubing 1036 that surrounds a portion of the outer peripheral 
surface of the antenna housing 1 020 (see cross section A-A of FIG. 1 OB). 

20 There is an increasing trend in the computer industry, particular with 

respect to portable computers, to reduce size, weight and thickness. For the 
most part, any computer part that can be made smaller generally is made smaller 
to accommodate this need. By way of example, the wall thickness of the 
computer housing has been made thinner over the years. In most instances, 

25 decreased wall thickness reduces the overall thickness and weight of the 
computer, both of which are desired to make a portable computer more 
portable. 

However, making the outer structure thinner to reduce computer weight 
and thickness has its drawbacks, typically the enclosure becomes more flexible. 
30 As a general rule, thicker walls mean stronger walls. Consequently, the thinner 
outer structure may not offer enough support to protect the internal components 
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of the computer. Even when the thinner outer structure is strong enough to 
protect the internal components, users who expect rigid structures are 
unsatisfied. 

Furthermore, recently, computer housing designs have become more 
5 decorative, thereby creating more complex shapes. These complex designs 
create structural problems that often result in even more flexible outer shells. 
Typically the complex shapes are contoured or curvilinear, which generally 
reduces the overall strength of the computer housing. The complex shapes also 
make it increasingly difficult to provide any internal support to offset these 
10 problems. For the most part, rectilinear designs, which include most of the 
computer housings on the market today, are stronger. The rectilinear design 
provides rigid support and is fairly easy to support with internal support 
members. 

FIG. 1 1 A is a cross-sectional diagram of a conventional computer housing 
15 1110 exhibiting excessive amounts of flexibility. The computer housing 1110 
includes a top member 1112 and a bottom member 1114. Typically, the top 
member 1112 is structurally coupled to bottom member 1114 wherein an open 
space or volume 1 1 1 6 is created therebetween. For the most part, this volume 
contains the different parts or components of a computer or display (e.g., circuit 
20 boards, key boards, display screen, etc.). Although, there are things contained in 
the volume, a significant portion of the volume is left unused. If a flexible (non- 
rigid) material is used to form the top member or bottom member, then the 
volume will be left structurally unsupported. By way of example, when a force 
1118 is supplied to the computer housing 1 1 10 (i.e., outer shell) at a position 
25 away from its members sides, the computer housing 1 1 10 will deform under the 
force 1118, creating a ''feel" C'squishy feel") which is considered by users 
indicative of low quality. As a result of the deforming, the force 1118 can also 
damage the internal parts or components of the computer or display (e.g., 
display screen). 

M) In general, there are two ways to design a housing structure, one is to 

have a strong outer shell, the other is to have an internal skeleton structure. As a 
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general rule, when the outer shell becomes increasingly thin (i.e., flexible) it is 
difficult to have a strong outer shell and therefore an internal support skeleton is 
usually provided to strengthen the thin outer shell. By way of example, ribs or 
inserts are typically used to increase the strength and rigidity of the outer shell. 

5 FIG. 1 1 B is a cross-sectional diagram of the computer housing 1110 that 

includes a series of ridges 20 (or inserts). Typically, the ridges 20 provides 
support to both the bottom member 1114 and the top member 1 1 1 2 of the 
computer housing 1110. The ridges may be configured as part of one of the 
members 1112, 1 1 14 or may act as a separate piece. Although, the computer 

10 housing 1110 (outer shell) is better supported and has more rigidity, the volume 
1116 created by the top member 1112 and the bottom member 1114 still 
includes unused space. Hence, if force 1 1 22 is applied to the surface of the top 
member 1112, then the unsupported space will deform (i.e., flexible), albeit less 
than without the ribs 11 20. If force 1 1 24 is applied to the surface of the top 

15 member 1 1 1 2 at the rib 1 1 20, then the surface on the opposing side of the rib 
1 1 20 receives a large portion of the force 1 1 24 which may damage sensitive 
parts. For example, if the bottom member 1114 were a LCD display screen, 
then the rib 1 1 20 may transfer the full force of the force 1 1 24 to the LCD display 
screen, which may damage the LCD display screen. 

20 According to a fourth aspect of the invention, a computer housing with a 

stiffener is provided. The stiffener is configured to increase the rigidity and 
strength of the computer housing, which advantageously allows the thickness of 
the computer housing walls to be decreased. Thus, the use of the stiffener not 
only protects internal components but also provides a firmer feel to the housing. 

25 The stiffener can have a large surface area and be positioned between the top 
member and the bottom member of a housing to distribute external loads (e.g., 
pressures, forces) more evenly across the entire housing. More specifically, the 
stiffener can be configured to conform to the internal features of the housing that 
oppose (or are adjacent to) the stiffener, thereby maximizing the load 

30 distribution. That is, the stiffener advantageously fills the unused volume of the 
housing. Furthermore, the stiffener is configured to work in housings that have 
complex shapes (e.g., curvilinear) thereby allowing more decorative housings. 
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Accordingly, the stiffener provides a non-traditional solution to a load 
distribution problem. Typically, the computer industry has always used ribs, 
inserts, a thick outer shell and/or rectilinear shapes to support the computer 
housing. For the most part, the computer industry has not filled unused volumes 
5 within the computer housingbecause of the additional weight. 

FIG. 1 2 is a diagram of a computer housing 1210 according to one 
embodiment of the invention. The computer housing 1210 represents a housing 
used with a computing device such as a computer housing or cabinet or a 
display housing. The computer housing 1210 includes a first member 1212 and 

10 a second member 1214. Typically, the walls of each member 1212 and 1214 
are thin and flexible. As mentioned above, the thin members 1 21 2 and 1214 
reduce the overall thickness and weight of the housing. The computer housing 
walls are typically formed from a plastic material such as polycarbonate (ABS). 
Normally, the first member 1212 is structurally coupled to the second member 

15 1214 to form the outer shell of the housing 1 210 and form a volume therein. 

Although the computer housing has been described as having a first and second 
members it should be noted that the computer housing may be integrally formed 
(e.g., one piece) or formed from a plurality of members (i.e., third member, 
fourth member, etc.). 

20 Conventionally, the internal components or parts of the computer (e.g., 

printed circuit boards, LCD displays) are housed within the volume created 
within the housing 1210. However, in most situations, there remains a portion 
of the volume that is left unused (e.g., a void or open space). A stiffener 1 226 is 
disposed within the housing 1210 to substantially fill any unused volume 

25 between the first and second members. Basically, the stiffener 1226 is 
configured to fill the unused volume (see FIG. 1 2). Moreover, the outer 
peripheral surface of the stiffener 1 226 conforms to the shape of the adjacent 
components or inner peripheral surfaces of the first member and second 
member. The stiffener 1 226 can be configured to provide clearance (or slots) for 

30 features such as connectors and wires. The stiffener 1226 can also include holes 
or openings (cavities) for internal components or parts. Additionally, the 
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stiffener 1 226 may include protrusions and depressions that coincide with the 
shape (geometry) of the components, parts or housing within the volume. 

Because the stiffener 1 226 fills the unused volume of the housing, forces 
that exerted on the outer peripheral surface of the housing are distributed over a 
5 larger surface area. Basically, if force 1228 is applied to the external surface of 
first member 1212, the single point of contact will be distributed throughout the 
stiffener 1 226. In essence, the combination of the first member MM, second 
member 1214, internal components and stiffener 1226 form a laminate structure 
that provides resistance to point pressure loading. 

10 Furthermore, the stiffener 1 226 may be fastened to at least one of the 

members or be tightly disposed between the members and components. In one 
implementation, the stiffener 1 226 is fastened to the first member 1212 using a 
stiffener lip (not shown). Basically, the lip can be an extension of the first 
member and is configured to hold the stiffener 1226 in place. The lip may also 

15 be used as a locating ridge for determining the correct placement of the stiffener 
1226 with respect to the first member. In another implementation, the stiffener 
1 226 may be structurally coupled to the first member or the second member 
using an adhesive. It still other implementations, other techniques can be used 
to hold the stiffener 1226 in place (e.g., screws, rivets, etc.). 

20 Generally, the stiffener 1 226 does not completely or overly fill the 

unused volume. Instead, a gap is provided so that the stiffener will not exert 
unwanted pressure on the surface of one of the components or the members 
while in a static condition. By way of example, if the first member is an LCD 
display screen, the static pressure exerted on the back side of the LCD display 

25 screen may damage the LCD display screen. 

In one embodiment, the stiffener 1 226 should be formed from a material 
that can substantially be implemented in a portable computer environment (low 
flammability, low static charge, low weight, and low compressibility). In a 
preferred embodiment of this invention, the stiffener is formed from foam. 
30 Advantageously, many foam materials fall within the above criteria, especially 
the weight. The foam may be machined, molded, or die cut to the desired 
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shape. Preferably, packaging foam is used. As examples, the stiffener can be 
formed from polyurethane, expanded polystyrene, expanded polypropylene or 
expanded polyethylene. All of these examples are light weight, have 
compressible strength (substantially rigid) and are easily formed to different 
5 shapes. In any case, it should also be noted that the above description is not 
limiting and any material that is substantially rigid and lightweight (e.g., rubber, 
plastic, silicon) may be used. 

In another embodiment of the invention, lightweight stiffening is 
provided for a portable computer housing. In this particular embodiment, the 

10 computer housing is a LCD display screen housing. FIG. 13 is a broken 
perspective view of a LCD display screen housing 1310 according to one 
embodiment of the invention. The LCD display screen housing 1310 includes a 
bezel (frame) 1312 and an LCD display screen 1314 that form a front portion of 
the LCD display housing 1310. The LCD display screen housing 1310 further 

15 includes a back portion 1 31 6 of the LCD display screen housing 1310. The 

back portion 1316 provides an impact resistant shell for protecting the backside 
of the LCD display screen 1314. As shown, both the bezel 1312 and the LCD 
display screen housing 1310 have complex shapes (internal and external) as well 
as portions that are curvilinear (e.g., decorative design). 

20 A foam stiffener 18 is disposed between the front portion and the back 

portion 1 31 6 of the LCD display screen housing 1 316. Additionally, the outer 
peripheral surfaces of the foam stiffener 1318 are configured to conform the 
inner peripheral surfaces of the front portion (e.g., the LCD display screen 1314 
and perhaps the bezel 1312) and the back portion 1 31 6 of the LCD display 

25 screen housing 1316. Furthermore, the foam stiffener 1 318 can also include a 
depression 1 320 for disposing a connector and a protrusion 1 322 that fits into 
the backside of LCD display screen 1314, and an opening 1 324 for lighting a 
portion of the LCD display screen housing 1316. As shown, the foam stiffener 
1318 is advantageously configured to fill the complex shapes associated with the 

30 bezel 1312, the LCD display screen 1314, the LCD display screen housing 1316 
and connectors. It should be noted that the foam stiffener 1318 is not limited by 
any one of the above arrangements (e.g., depressions, protrusions, openings) and 
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any combination thereof may be used. Moreover, all three structures (e.g., the 
front portion, the foam stiffener 1318 and the back portion 1316) form a 
laminate structure (when coupled together) for the LCD display screen housing 
1310 that provides a rigid structure with a firm feel (not malleable or squishy) 
5 that is substantially resistant to point pressures. 

In an alternate embodiment, the foam stiffener can be used as the entire 
computer housing and fabricated to fit all the parts and the components of the 
computer. To protect the outer peripheral surface of the foam, a coating can be 
applied over the outer surfaces to form a shell. 

10 Although the foam stiffener 1318 has a one-piece construction, the foam 

stiffener 1318 can utilize multiple pieces. In another alternate embodiment, the 
foam may be injected into the housing to fill the unused volume between the 
front portion and the back portion. 

In other embodiments, the foam stiffener can incorporate an antenna or 
15 an EMI shield. That is, an antenna or an EMI shield could be patterned onto or 
internal to the foam stiffener. In one implementation, the foam stiffener is 
primarily a foam as noted above but also could include copper and nickel to 
provide the antenna or the EMI shield. 

Also, the foam stiffener is generally very light weight. Nevertheless to 
20 further reduce weight, the foam stiffener can include weight reducing apertures. 
These apertures (cavities or holes) are selected so as to reduce weight while 
maintaining rigidity. Such apertures may be patterned or randomly placed. 

Furthermore, the foam stiffener provides for a firm feel to the computer 
housing assembly, which is particularly useful given the flexible nature of the 

25 increasingly thin-walled plastic products and the constraints of typical stiffening 
methods such as ribs or inserts. Increasingly thinner products means there is 
little room for ribs, while weight reduction efforts mean that traditional stiffening 
materials such as aluminum or mica are too heavy. The foam stiffener is very 
lightweight and can also be used to replace other functional and structural parts 

30 (sheet metal, plastics, etc.) and thus reduce cost, weight and parts count. The 
relatively soft nature of the foam stiffener acts as a load spreader which not only 
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reduces likelihood of damaging parts or components internal to the housing, but 
also increases the units ability to survive point source pressures on the housing. 
In fact, in a ball pressure test for a portable computer, the display screen 
apparatus 1 310 according to the invention passed the test, while a display 
5 screen apparatus without the benefits of the invention failed the test. 

According to a fifth aspect of the invention, a logo, symbol or other 
device provided on a housing can be illuminated using light from the backside 
of a LCD panel. The light can be direct, reflected, or both. The illumination is 
provided by use of otherwise wasted light. The fourth aspect is similar to the 
10 first aspect but relies less on reflected light and is perhaps better suited for a non- 
translucent housing. 

FIG. 14A is a cross-sectional diagram of a display apparatus 1400 
according to one embodiment of the invention. The display apparatus 1 400 
includes a display housing 1400 that contains a LCD display 1404. The LCD 

15 display 1404 has a front surface 1406 and a back surface 1408. When the LCD 
display 1404 is power-on, the LCD display 1404 emits light primarily from the 
front surface 1406 but also emits some light from the back surface 1408. The 
fifth aspect of the invention serves to make use of the light emitted from the back 
surface 1408 that would otherwise go unused and thus wasted. The display 

20 apparatus 1400 also includes a bezel 1410 and 141 2 to frame out the front 
surface 1406 of the LCD display 1404 and provide a smooth, uniform front 
surface for the display housing 1402, 

The display housing 1402 also includes a translucent portion 1414 
through which the light from the back surface 1408 of the LCD display 1406 can 

25 pass so as illuminate the translucent portion. In one embodiment, the display 
housing 1402 is generally opaque but includes the translucent portion 1414 
where the light is desired. For example, a symbol, logo or other device can be 
provided at the translucent portion 1414 to be illuminated when the LCD 
display 1406 is powered-on. The translucent portion 1414 can be formed into 

30 the display housing 1402. Alternatively, an opening or hole can be provided in 
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the display housing 1402 and a translucent plug or insert can be provided in the 
opening or hole. 

Thus, the fifth aspect of the invention allow for the illumination of design 
elements or features. The fifth aspect of the invention also serves to provide a 
5 visual indication of whether the LCD panel is on. When a computer system 
utilizing the display apparatus 1400 enters a sleep mode, the LCD panel is 
typically power-off so that light is not emitted from the LCD display 1406 and 
thus the illumination of the design element or feature stops. A user is thereby 
informed that the computer system is in the sleep mode when there is no 
10 illumination of the design element or feature. Another advantage of the fifth 

aspect is that it requires very little space between the back surface 1408 and the 
inside surface of the display housing 1402. Still another advantage of the 
invention is that the illumination is provided without requiring any additional 
power because the light used is otherwise wasted. 

15 The display housing 1400 shown in FIG. 14A has a curved cross-section 

for industrial design considerations, namely for better user appeal. However, 
the display housing 1400 can take a variety of different forms. 

FIG. 14B is a cross-sectional diagram of a display apparatus 1420 
according to one embodiment of the invention. Although the display apparatus 

20 1420 is similar to the display apparatus 1400 of FIG. 14A, the display apparatus 
1420 includes a light diffuser 1422. As shown in FIG. 14B, the light diffuser 
1422 is provided on an inner surface of the display housing 1402 at the 
translucent portion 1414. More generally, the light diffuser 1422 can be 
provided any where between the back side 1408 of the LCD display 1404 and 

25 the outer surface of the housing display 1402 at the translucent portion 1414. 

The light diffuser 1422 operates to enable control of intensity and color 
of the illumination at the translucent portion 1414. In one embodiment, the 
light diffuser 1422 is a label. The light diffuser 1422 can have a graphic printed 
thereon, can have multiple colors, and can use varying thickness all to assist 
30 with the control over the intensity and color of the illumination provided. For 
example, the material for the light diffuser 1422 can be general label stock, 
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Mylar, Lexan (from General Electric) or any other material that is thin and 
translucent. Particular graphics or color shades can be printed on the light 
diffuser 1422 if desired. 

The ability to control the light intensity of the illumination is useful to 
normalize the illumination yielded by difference vendors of the LCD displays. 
For example, in a LCD display from a first vendor emits light at a first intensity 
from its back surface and a LCD display from a second vendor emits light at a 
second intensity (which is greater than the first intensity) from its back side, then 
the illuminated logo, symbol or device would appear brighter in the display 
housing using the LCD display from the second vendor. Hence, the light 
diffuser 1422 can be used to normalize the intensity of the illumination 
provided. For example, the thickness of the light diffuser 1422 (label) used with 
the display housing using the LCD display from the second vendor can be 
increased (as compared to the thickness used with the display housing using the 
LCD display from the first vendor) to thus reduce its translucency. 

FIG, 14C is a cross-sectional diagram of a display apparatus 1440 
according to one embodiment of the invention. Although the display apparatus 
1440 is similar to the display apparatus 1420 of FIG. 14B, the display apparatus 
1440 further includes an illuminated area 1442 in the bezel 1412 and a light 
guide 1444. As shown in FIG. 14B, the light guide 1444 has a first end 1446 
that receives a portion of the light emitted from the back surface 1048 of the 
LCD display 1404. The light received by the first end 1446 is then directed 
through the light guide 1444 and output at a second end 1448. The second 
ends 1448 is coupled to the illuminated area 1442 so that the light directed 
through the light guide 1444 is coupled to the illuminated area 1442, thereby 
illuminating the illuminated area 1442. 

FIG. 14D is a cross-sectional diagram of a display apparatus 1460 
according to one embodiment of the invention. Although the display apparatus 
1460 is similar to the display apparatus 1420 of FIG. 14B, the display apparatus 
1460 further includes a foam insert 1462 to stiffen the display apparatus 1460. 
The foam insert 1462 conforms to the space between the back surface 1408 of 
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the LCD display 1 404 and the inner surface of the display housing 1 402. In one 
embodiment, the foam insert 1462 is a piece of foam such as discussed above 
with respect to the fourth aspect of the invention. As shown in FIG. 14D, to 
permit a portion of the light emitted from the back surface 1408 from reaching 
the light diffuser 1422 as well as the translucent portion 1414, the foam insert 
1462 includes an opening 1464. The opening 1464 provides a light path from 
the back surface 1408 of the LCD display 1408 and the translucent portion 1414 
of the display housing 1402. 
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According to a sixth aspect of the invention, a lid for a computing device, 
such as a portable computer, is provided with a translucent housing yet offers an 
appeahng aesthetic look without being hampered by components internal to the 
housing. Aesthetic appearance can be improved by using cosmetic shields. 
5 Translucent housings and cosmetic shields have been described above. 
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